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The paper dea ls w i t h the adap t i ve 
approach to deo i s i on making as a p p l i e d 
to the problems of b i o l o g i c a l and 
med ica l c ybe rne t i c s cha rac te r i sed by 
a p r i o r i u n c e r t a i n t y . A number of 
a l g o r i t h m s i s suggested wh ich , being 
based on the an a l l s i s of a p o s t e r i o r y 
i n f o r m a t i o n , y i e l d the most adequate 
dec i s i on r u l e to a s p e c i f i c problem. The 
l e a r n i n g is achieved by the s t o c h a s t i c 
approx imat ion method and by means of the 
c o r r e c t i o n o f the d e c i s i o n r u l e s t r u c t u r e 
The methods d iscussed have been r e a l i z e d 
on a computer and used in a cybe rne t i c 
med ica l c e n t r e . 

introduction 
The basic d i f f i c u l t i e s o f the 

a r t i f i c i a l i n t e l l i g e n c e s imu la t i on i n 
b i o l o g i c a l and medica l a p p l i c a t i o n s are 
connected w i t h problem o f choosing o f 
techniques and a l g o r i t h m s of d e c i s i o n 
making. These problems are cha rac te r i sed 
by a l ack of a p r i o r y i n f o r m a t i o n which 
prevetns the use of the c l a s s i c a l 
techniques o f the theory o f automat ic 
dec i s i on making. A way out may be found 
in the a p p l i c a t i o n o f the ideas o f 
adapt ive l e a r n i n g . Let us cons ider the 
fo rma l approach to the problem. 

Let and - two measurable 
space, i . e . the observa t ion space and 
the d e c i s i o n space, r e s p e c t i v e l i . On 
a f i n i t e f a m i l y o f p r o b a b i l i t y 
measures is g i v e n . Based on a c e r t a i n 
r u l e p r o b a b i l i t y i s b u i l t which i s 
a measurable image f rom to 

be ing f i x e d then i s a p r o b a b i l i t y 
measure on . I n case the f a m i l y 
i s f u l l y de f ined the cons t ruc t i on o f the 
dec i s i on r u l e i s c l e a r . When, however, 
the f a m i l y has unde f ined parameters, the 
dec i s i on r u l e w i l l have the same degree 
o f u n c e r t a i n t y , to be s p e c i f i e d w i t h the 
accoxnulation o f obse rva t i on d a t a . 

Let the p r o b a b i l i t y measure on is 
b u i l t by the procedure of the p o t e n t i a l 
f u n c t i o n method. As is w e l l known [ 1 ] 
there are two r e a l i s a t i o n o f p o t e n t i a l 
f u n c t i o n method, i . e . the percep t ion 
and the computer ones. the pe rcep t ion 
r e a l i s a t i o n dea ls w i t h a system of basic 
f u n c t i o n ,wh i l e the 
computer r e a l i s a t i o n deals w i t h a 
p o t e n t i a l f u n c t i o n , which ie a 
symmetr ica l ke rna l on and is 
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d e c i s i o n i s c o r r e c t . 
The o p t i m a l v a l u e o f w i l l b e d e f i n e d 

b y the c o n d i t i o n s o f t h e f u n c t i o n a l 
minimum 

a r e the n o n - n e g a t i v e 
sequence s a t i s f y i n g t h e 
c o n d i t i o n s 

t h e n t h e s o l u t i o n i s g i v e n b y the 
Robb ins-Monro p r o c e d u r e 

Then can be c o n s i d e r e d as the 
f u n c t i o n o f two v a r i a b l e s d e n o t i n g 




